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Under accelerated climatic and socioeconomic change, farmers need 
quick solutions, including access to a range of crop seeds. Seeds for 
Needs provides a simple, cost-efficient way for a diversity of farmers to:
 - Have access to a broad range of crop diversity
 - Characterize it using molecular, morphological and farmer evaluation 
data 
 - Evaluate a subset of best varieties in farmers’ fields and report back
 - Receive feedback on varietal performance.
A digital platform, ClimMob, and mobile crowdsourced data collection 
facilitate scaling, reaching thousands of farmers. The information 
collected can also be made available to seed producers.
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The Alliance of Bioversity International and the International Center for Tropical Agriculture (CIAT) 
delivers research-based solutions that harness agricultural biodiversity and sustainably transform food 
systems to improve people’s lives.
Bioversity International and CIAT are CGIAR Research Centres.
The challenge
Agriculture and food security are more 
vulnerable than ever. Climate change is 
predicted to reduce agricultural production 
by 2% every decade until 2050, with yields 
of major crops declining by an average of 
8% in Africa and South Asia (IPCC 2014). 
As extreme weather events become more 
frequent and unpredictable, smallholder farming 
communities will continue to be the hardest 
hit. Diversification is one way to give farmers 
more options in times of need. With access 
to a diversity of crops and varieties, farmers 
are enabled to cope more effectively with the 
effects of climate change. But farmers do not 
always have the information or planting material 
to choose what diversity best suits their 
conditions. So, how can we tap into the vast 
genetic diversity that exists in different countries 
to address farmer needs in a timely manner?
Our solution
Use existing diversity to avoid reinventing 
the wheel. Our priority is to first harness 
existing crop genetic diversity wherever it is 
found, whether in genebanks, plant breeding 
programmes or in farmers’ own fields, and then 
deliver that diversity to farmers. Much of the 
diversity that is available never reaches farmers’ 
fields. Research institutes or companies often 
have a vested interest in certain breeding 
products. In contrast, we screen genetic 
materials regardless of their origin, often 
identifying landraces or varieties that are 
better adapted to local growing conditions 
than what is available through commercial 
seed catalogues (Mengistu et al 2016a and 
b). We combine molecular, agromorphological 
characterization and farmer evaluation to 
identify the best varieties. Molecular data can 
be further used to identify promising QTLs 
(sections of DNA) for important traits, e.g. using 
Genome Wide Association Studies (GWAS) for 
certain disease resistance traits in durum wheat 
(Kidane et al 2017).  
On-farm trials: the proof of the pudding is 
in the eating. Farmer participation in variety 
selection and breeding is central to our work. 
Farmers test and evaluate the varieties on 
their own farm conditions, providing valuable 
feedback on their preferred traits. By involving 
them as ‘citizen scientists’, farmers increase 
their first-hand knowledge of useful varieties 
and traits. Our scientists combine this farmer-
generated data with agroclimatic and soil data, 
allowing them to identify which varieties are 
best adapted to local growing conditions, and 
to map traits that inform farmer decisions and 
breeding (Mancini et al 2017, Kidane et al 2017). 
Under accelerated climatic and socioeconomic change, farmers need quick 
solutions, including access to a range of crop seeds.
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Simple trial format and digital channels allow for scaling. 
The approach we use for on-farm trials uses the ‘triadic 
comparisons of technologies’ (tricot) format developed 
by Bioversity International (van Etten 2011, van Etten et 
al 2017). This involves the distribution to farmers of seed 
packages with different combinations of three varieties 
per farmer. The resulting data is analyzed with statistical 
models. We use digital media extensively in our approach 
to cut costs, allowing us to engage a wider range of 
organizations with diverging technical skills and capacities. 
The tricot approach is implemented through ClimMob.net, a 
digital platform developed by Bioversity International.  
Partnerships are key. In each country, we work closely 
with national researchers and extension systems, making 
sure we build capacity and help shape policies that support 
the use of biodiversity by farmers. These partnerships 
have helped us involve farmers at a scale that would not 
otherwise be possible. 
Results 
Superior landraces identified. In drought-prone areas of 
Ethiopia, more than 20% of the tested traditional varieties 
performed better than released varieties – an important 
discovery for food security in the country (Mengistu et al 
2016a and b). Since this discovery, two traditional varieties 
have been released by the responsible national committee, 
with more in the pipeline. Furthermore, traditional varieties 
with important traits have been crossed with existing 
improved varieties to produce 6,000 prebreeding lines 
which are now being tested by research centres across the 
country to identify the best one for each environment. The 
molecular characterization we carried out allows for marker-
assisted breeding (Kidane et al 2019). 
Environmental adaptation better understood. Large 
trials involving several thousands of farmers allow 
clear environmental and spatial patterns in variety 
preferences to emerge. The broad sampling of different 
growing environments makes it possible to directly link 
environmental variation in precipitation patterns with 
phenotypic variation under representative conditions (Van 
Etten et al 2019). This is difficult to do in multi-location trials, 
since the number of environments is usually too small to 
statistically infer environmental influences (additionally, the 
crop models required to fill this gap add uncertainty). 
Figure 1: In Nicaragua, combining farmer 
crowdsourced observations with seasonal 
climate data revealed a strikingly different 
response of certain bean varieties to heat stress 
(maxNT = maximum night temperature).
Photo: In the village of Horconcitos, Santa Barbara, Honduran farmers 
Azuzena Fajardo and Feliciano Castellanos demonstrate a tricot trial 
package with three varieties of common bean. Credit: Roberto Gonzalez
Farmer capacity to adapt enhanced. An impact 
assessment conducted in 2018 in Bihar, India, shows that 
the farming households participating in the ‘Seeds for 
Needs’ initiative have increased yield through the use of a 
broader diversity of crop varieties. This has enhanced the 
capacity of farmers to adapt and recover more quickly in 
response to environmental and market shocks. 
Reach. Bioversity International’s ‘Seeds for Needs’ initiative 
works with > 40,000 smallholder farmers in 11 countries. 
This number is quickly growing. Several national agricultural 
research organizations and NGOs are now using the digital 
platform ClimMob as part of their own projects.
Potential for impact
Scaling the approach. Bioversity International is 
investigating how crowdsourced trials can be scaled up 
through different mechanisms. A ‘multi-sided platform’ 
business can provide services such as on-farm testing and 
benchmarking of breeding products to seed companies and 
access to seeds and information to farmers. Agricultural 
schools could use the simple trial format to encourage 
students to run their own crowdsourcing experiments and 
even involve surrounding communities. In Ethiopia, we are 
working with extension agents and research institutes to 
embed this methodology in their seed portfolio-building and 
variety selection processes, enabling the system to respond 
Figure 2 – Philogenetic tree of Ethiopian and 
Mediterranean durum wheat: in the red circle are 
the Ethiopian farmers’ varieties and in the green 
circle the mediterranean varieties. In the small 
green circle are the Ethiopian released durum 
wheat varieties. Source: D. Kassahun (2014)
Durum wheat varieties growing in trial plots in Ethiopia. Farmer preferences for particular varieties are often focused on the ear shape as an indicator of 
performance. Credit: Bioversity International/S.Collins
more flexibly and rapidly to the individual 
needs of different agroecologies by 
releasing varieties specifically adapted 
to those environments.  
Data science. Our use of novel 
approaches in statistics and big data 
analysis is attracting attention from the 
business sector, which is interested in 
how this data could be used to create 
so-called ‘recommender systems’. 
The large datasets created via our 
trials provide exciting opportunities for 
cutting-edge data science, testing new 
algorithms, and combining with big data 
from other sources.
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Farmer observing Seeds for Needs wheat trials in Bihar, India. Credit: Bioversity International/C.Zanzanaini
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